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34
Oral symptoms such as dry mouth, [1] [2] [3] chewing problems, 3-5 and swallowing difficulties [6] [7] [8] 35 are common among vulnerable older people. Individual symptoms are associated with 36 malnutrition, disabilities, and comorbidities, especially among institutionalized older 37 people. [1] [2] [3] [4] [5] 7, 9, 10 38 Dry mouth is defined as a subjective sensation of dryness in the mouth that is often referred 39 to as xerostomia. 2 The prevalence of xerostomia in community-dwelling older people has 40 ranged from 17% to 62%. 1, 11 In the institutionalized elderly, the prevalence has ranged from 41 20% to 78%. 1 The prevalence was more than 55% 1 The number and distribution of teeth influence eating abilities. 13 The proportion of 48 edentulous subjects varies between 23% and 74% in institutional settings. 14 The processing of 49 food for digestion starts in the mouth and is dependent on the ability to chew and masticatory Chewing and swallowing problems, and oral symptoms concerning dry mouth were referred 92 to by the yes/no questions: "Does the resident suffer from chewing problems?", "Does the 93 resident have a dry mouth?", and "Does the resident suffer from swallowing difficulties?"
94
The nurses' evaluations were based on bedside assessment, and observation of the residents 95 while eating and swallowing. The nurses were trained to assess each resident's mouth 96 problems (dental status, dryness of mouth). They were also trained to recognize swallowing 97 disorder. Specific tests were not used for swallowing or secretion of saliva. The dentition 98 status of residents was categorized, according to the type of dentition, in five groups: 1) 99 edentulous without dentures, 2) edentulous with complete dentures in the upper and lower 100 jaws, 3) edentulous, upper or lower complete denture, 4) natural teeth with one or more 101 dentures (mixed dentition) or 5) natural teeth only.
102
The resident's nutritional status was assessed with the Mini Nutritional Assessment (MNA).
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Each subject was categorised as having good nutrition (24-30 points), being at risk of 104 malnutrition (17-23.5) or being malnourished (<17). 22 Feeding was assessed in three 6 categories: eats independently, eats with some assistance and unable to eat without assistance.
106
GI symptoms ( constipation, diarrhoea, and vomiting) were charted with yes/no options.
107
The consistency of the food offered was divided into two groups: normal or soft and pureed, and Cox regression models. The normality of the variables was tested, using the Shapiro- 
Results
155
Of all participants, 40% (n=1253) had at least one oral symptoms, 15% (n=462) with dry 156 mouth, 26% (n=817) with problems in chewing, or 18% (n=548) with difficulties in 157 swallowing. The oral symptoms moderately overlapped. Of these subjects, 26% had one oral 158 problem (G1), 11% had two oral problems (G2), and 4% had all three oral problems (G3),
159
whereas 60% (n=1870) had no oral symptoms ( Figure 1 ). Of all participants 15% had dry 160 mouth, 26% had chewing problems and 18% swallowing difficulties.
161 Table 1 presents the demographic and health characteristics of the study population, divided number of oral symptoms and poorer psychological well-being (see Table 1 ).
173
Those having various oral symptoms were older and lived more often in nursing homes than 174 those not having any oral symptoms. The participants having oral symptoms had lower self-175 rated health and poorer psychological well-being that those not having oral symptoms. In 176 addition, mortality was higher in the oral symptom groups compared to that of those not 177 having oral symptoms (see Table 2 ). The associations between dentition status, nutritional factors, GI symptoms and eating habits 179 with burden of oral symptoms are shown in those having no oral symptoms (see Table 4 ).
193
We performed a fully adjusted multivariate model to explore which characteristics and Table 5 ). We used validated MNA, 22 which is widely used to indicate malnutrition in older people. identifying these problems as the detailed tests for dry mouth or swallowing.
236
The novel finding in this study was that the burden of oral symptoms was so strongly and in a 237 stepwise manner associated with malnutrition, eating habits, and GI symptoms. 
